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3. ZREANRICEZRAERND AR -HEFITONT
(MEFLHIELEBRHR. EVHEHARFITRIARIMELTORERR

<XHMOBREAERBRIAVCERFHRSF) REBR. XAR-REFO0OETEAD

RS F >

1) Ovid MEDLINE IZTH#& &

2) ‘Leucovorin/’ and ‘Methotrexate/’ and ‘Graft versus host disease/’
‘Leucovorin/’ and ‘Methotrexate/’ and ‘Bone marrow transplantation or
Hematopoietic stem cell transplantation’

‘Stomatitis/pc’ and ‘MTX/’

‘Methotrexate/ae’ and ‘Leucovorin’

FiemFRKXTH®E, RV Limit;clinical trial, review, practice guideline, meta
analysis IZTR %

3) MTX & DHFR MRAEIZ&LY dTMP, Tk, RUEBEREIFIL, #iasn
H, RUBIEICH L TIHEIMICE<(Figure; & XM (1) KYiRH). mMEBEHES
RELTIEIESRAETAHAL, TOfth, BHEEE D IF(RA)CEEEWL--EER
MERBISHLTIIRENFE, RURKEELLTERE(-30mg/m?) THLY,
EERERTOIAVEUYRAFFETLNS(L,2).

NH, u . (u CH, COOH
j/ COON
N, N

FIG. 1. A: Chemical structure of methotrexate.

(CHO-FHY| . iy MTX|
FHy,
pr?;em -\ S DHFR
YITRESIS leHyFH,  FH,
purine | -

synthesis ) ’r?

dUMP  dTMP - -DNA

‘hypoxanthine | B

[thymidine |
4) LML, HILSwREME, ORX, FREESFELV AT FRLEARICHESSG
), HSCT # GVHD %Bﬁﬁﬂ’]kﬁﬁiéhtiﬁé, EFEABLOLEEKIZENTH
BEROERE, RUSHR)—HROFERARISEEICEE -RPATH-=2ED
WMESNTLS(3,4). EMmMMAEFEHER GVHD FFHICHLT, MTX &£9BRR
o RIFFVAVLAEDHFABEEFIERMNICEVTIV VY RZFETLS

(5.6).

5) A4 3R> (Lv)IEE 7 tetrahydrofolate(FH4) DB (A T#H S CH3-FH4 D FE
[Z&Y, MTXDAEZSERZRE T HRENZTHES(1). RAICHLTALLN S MTX
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DEEEARBEMIZENT, TOHRAMEIARINATIS(7,8).
6) ¥ tE#% GVHD FRICHEITH MTX OEMEREMICIREEINS LVERK(FA)IC
Y HLBRHBRELUTICRT.

@ Nevill F(9)[FM#FEFF+—H 5D BMT 4T B E (n=32)% Lv E A, historical
control L TBEDMZEBMT EZFEDT—2(n=50)% LvIEFEHELL, LVviRE
[CkBOR%, FHEEEE, £%% outcome EL-RIRELLERBREITo-. £
fz, BBFICMTX # 24-48 BFRICHITAMTX M BEZFE =L, FF@ICMZ <.
FHE#, MTX [ 15mg/m?(days 1), 10mg/m?(days 3, 6, 11) T 5 &h, Lv
[EMTX ERIZE(1:1)Z days 1, 3[EMTXRE5#® 12 B/ &Y 6 B H=(23 [E,
days 6, 11 [ MTX 5% 24 B &Y 6 BREISZIC 8 B ESNT-. LVvED
84% (27/32)DEETETOH MTX MEZHLT-.
ITT #E#TICKY, Lv BT grade2-4 OORN %, FF#EERES, KU TPN FEHEN
EICEVWE NERIN . . 28N BEDOFE AR, grade2-4 ®
aGVHD #EE, ALK, B event free survival [XEZETH-T-. 1=, Lv
B32FlkYBEONT-MTX MAEE 24-48 (X, 229 &K, 68%(155/224)(%&
HEERLUTT, SWMEZTRLEDFHTH 2%(5/229) THo1-.
32 &> #45l, historical control EDLEERTHY, TBI ZRAWLV-RILEHAEE T
(Lv 3% 13% vs control B 20%) & TH =AY, BEFEERELLTHMERH, BMT,
BREURILEDMSRIEZRECEELGEIRONT, ITT S#fICKYEEMsh
THEY, BITMTX M REFMILEILLMDOERLITHONA TSI END,
MTX D Lv 5 OFRAMENREINFEZEZOND.

@ Sugita %(10)IX GVHD FHEEICEFTAMTX ZD LvEEICEALT, OR
% &aGVHD Zoutcome &ELF-B AR R ETHE-1-. 118HlORIEBEEEE
XMRIZ, 5 Lv HENMTON-EEZEH(n=29)LIEx 53 (n=89) LD TLL X
Z{Tho1-. BiE%E, MTX (X 15, XIE 10 mg/m?(days 1), 10, XI& 7mg/m?
(days 3,6, 11) TEESN, LvIE MTX ER=(1:1)ZF days 1, 3 [E MTX & 5%
12 B &Y 6 BEREIEAEIZ 3 [A], days 6 [F MTX 5% 24 BRI &Y 6 BFFflElb =
[C3@EESNT=. £, LvEHR(13%Lv i&)% 1 B 4 [, days 1~7 2174 o1=.
Lv 28rICBELTIX, EEA AR K (grade=3 NCI-CTCAE ver.3)D Ao ME
ESNEGEEICEREDHIICKYEITESN:. BEESZELT, Lv O
38%(11/29), A kO—JLEE®D 57%(51/89) THIML BREX T H - HE(RIST;
reduced intensity stem cell transplantation)®\fT4>41, Full #8481 H T2 B 5
WIEMEILE L TBI X—XI[ZfThht=. =, GVHD FHEH®D MTX [%
15mg-10mg-10mg THHxE A Lv & 93%(27/29) THo1=DIZxLTarvra—
JLEE 51%(45/89)E B EICOAVMA— LB TEMNSf=. —AT Lv Er(E Lv 3#
86%(25/29)IZxtLCarba—ILEE 39%(35/89)E LVEE THEICZLDEE DI
TL1=.
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aGVHD O EJE E (grade 2~4, R U grade 3~4), B%, & U non-relapse
mortality IEEBRITERELGEZEIRoNGH . ETOORL, RUVEELZO
NXDRIERL LV IREBETHEIZEMN (T Table2). EEEHEMIZEL
T, EEGORARE IBERLULDFHEKE )XY (OR4.78 95CI 1.77-13.9),
RULVEEBRELEELORKLIRIDIET(OR0.13 95CI 0.04-0.73)ICH &
HHEEANRONT=(TEE Tabled). £f-, Lv e IIBEEEMTSVWTEESHLAR
RVRIVDETEDFELEENRONT. BIZ, HEEEFLATO Lv £251%
E RULEHMOEHELEONKXICEELT: outcome EDLLETIE, Lv 25
5 and/or Lv EHkAY, ORKICEEL: QOL(REMBEREDFHDEL . &
OERTFRELTHEOER OREICHLTCEREICRITFHERZ RIELNERS
Nn1=(TF & Tables).

Table 2 Incidence of oral mucositis
Total Grades of oral mucositis
0 1 2 3 4
27 (22.9%) 26 (22.0%) 28 (23.7%) 36 (30.5%) 1 (0.85%)
Folimic acid administration
Yes (n=29) 12 (41.4%) 9 (31.0%) 5(17.2%) 3(10.3%) 0 (0.0%)
No (n=89) 15 (16.9%) 17 (19.1%) 23 (25.8%) 33 (37.1%) 1(1.1%)
Table 4 Multivariate analysis of severe oral mucositis
OR 95%CI P-values
Conditioning
VP/CY/TBI 242 0.86-6.99 0.095
Non-(VP/CY /TBI)
Duration of neutropenia ( <300/ul )
=21 days 4.78 1.77-13.9 0.0019
<21 days 1
Folinic acid administration
Yes 0.13 0.04-0.73 0.014
No 1
Folinic acid mouthwash
Yes 0.39 0.15-1.00 0.051
No 1
Table 5 Effect of folinic acid administration and mouthwash
Without folimic acid Folinic acid mouthwash without Folinic acid administration with or without
(n=354) administration (n=35) mouthwash (n=29)
Severe oral mucositis (grade 3-4) 25 (46.3%) 9 (25.7%), P=0.053 3(10.3%), P=0.0008
Use of opioid analgesics 32 (59.3%) 11 (31.4%), P=0.010 10 (34.5%), P=0.038
Duration of inability to eat (days; mean 25.6 (0-53) 12.6 (0-55), P< 0.0001 2.5 (0-30), P= 0.0001
(range))
Duration of total parenteral nutrition 41.8 (0-272) 26.0 (0-96), P=0.054 31.6 (0-90), P=0.32

(da_\.ﬁ: mean (range))

Lv £ 55" 1THhn-EH(2006~2009 DFEHAMICHLT, Lv HE5(F
2008~2009 IZfR 54, 2006~2007 (FiThhiahofz), BEEBERIZTETS MTX
BEAE RUBHEIILEDZEN NS @EICEAHLEZ/NATANFRZ. L
L, ©LA Lv BT Full BHEEAZL MTX AEEIZZEICEBESA-IZELEDHLS
T, Lv BETORKIRINEDI-F=CEE LV REDERAMERBTIHEREE
Zbntz. £z, RPOFHEBFELVHREEELORKEOMICHBENRE SN
e, ORKIVRIDETNEEVRIVDETICEETHAEEMNRES
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N KBEF. OHAEIZEWTHL LV RENFERTHAHEETRLT=,

@ —A T, Robien F(11)A1To7= 311 floREEMAMMAFZIER CML BEZE
MRELEZBARUMAETIE, Lv ATRETHHBEBICEITHERFADEHR
HIZOWT, XKETOEEMERMETH S 400mcg/d ZEH ELL,
400mcg/d(N=166), ZH Ll E(n=88), XIEFZNLUT(n=57)DEREIZHIT5O
N % (OMI;oral mucositis index), £3& 3, aGVHD grade, RUEFEDE R
ZERIRFLI-. BHEH, MTX [ 15mg/m?(days 1), 10mg/m?(days 3, 6, 11)
T 5ant-. FfilE days 6~12(FRBHARNKXD grade HNELY), XU days 1~18
[ZiTHhnf-.

15 OMI score, £3%&, aGVHD, RUAFICEH 5 £ TH outcome [THEHRE
FRonGE,M ST

BEERICEITS Lv OFEARENRBHINTELT, Ffz Lv BEHLDHLE
MITHNTVEWNE, Lv OBRSERIEIAMATIEBASHTELA, LaetTB
HERERECETAFADERRUVZOEEFOAXRETZEL RRT OHEIC
FEET.LVOEGICERNHOIIENTEINT.

<BHNZBTIERARE >
1) 82D
<BRIZBTIERARE >
1) LE®

(2)Peer-reviewed journal M#&Ei. A2 7TV RFEDHEFKR

1)GVHD # OEFEEEICx I 5F % B &Lz overview, meta-analysis (&
AR

BIHBEHREF~ADEEMARELTOEENKER

<BHNBITE2HEEE>

1) Thomas’ Hematopoietic Cell Transplantation four edition (Frederick R
Appelbaum et al.)IZIZFLL T DEE L H 5. FBiEHR GVHD %Bﬁ@?—iad) MTX [ZB83&E
LE-EZEERAICIEUTIZ Ao, EMEE. F-BEHEES. HILENES
S MTXEEZO LV OFMHIZELT. 'J‘yﬂﬁﬂ'w)iﬁﬂ'—b\?&éh Lv DERIE—
BREICITHONEN =N MTXDOSHEDORIZIXEEN RO NG ST, LVITE
THEREZFEZERETAILETMIXICKIERREROSKBEEICERT 5.

<BRIZBET2HHEF>

1)% 3 kit RETHIR EMMEABEI 2 TILIZIZLUTOZELAHL(NF BiE
%); GVHD FHDAD MTX FRITHMEREEDEERFICLS, COFHEREL
T.TUANTTRTIIAELERE, ZOMISA4FSE—PT7OT )/ —ILEH




AR S 11-224

ARBASNTLSD. Ly ICEAT LSRR TR NG,

(MDZEXFHEBFOZHEAASA~DEREIRR

<BNZBFEHAFZ1%F>
DRAEMMEBIEREEICRIETIEMEIGL . LAL/MNRENMMERIES
FHIZHBULTIX, 2000F I2HFE F SN f-European Group for Blood and Marrow
Transplantation Working Party Paediatric Diseases (EBMT-WP PD)&the
International BFM Study Group — Subcommittee Bone Marrow Transplantation
(IBFM-SG)D\FEEHT-GVHDF LA EICEAT 5 RE(12)TIX. L TORE I H D,
Administration of MTX

Dosage: It is commonly agreed that MTX should be administered at a dose of 10 mg/mz. Also,
most centres support the idea that, in cases where a paediatric patient is only at low risk of
developing GVHD, he/she should either receive no MTX at all or just a very limited dose (ie on
days +1, +3 and +6 after BMT). In cases of higher risk of GVHD, an additional dose of MTX on

day +11 is given._All responding centres agreed to the use of folinic acid after administration

of MTX, to avoid side-effects such as myelosuppression and mucosal damage. The accepted

dosage for folinic acid is 15 mg/m2/day, given 24 h after MTX administration.

<BRXIZBIFTDHAEZAF>

1) BAEMHREBEEZEDGVHDFHAAMRSIAVICUTORKICEEH SN TL
5.
« MTX
FH%xRF=Z; 15mg/m2(day 1), 10mg/m2(day 3, 6, 11) ARi%x.
BER; ODR%E, FESE, BailH CGR#ELEEEE), KEKM4E M. Folinic
acid(A/aR) V) DS FEIMERABLICERESNSH, RIZEE Y.

B)EEANRICERIXRFTCOEKABRRBERVEKRMERER(LE (1)) IZD
T

BEE)- L%

(6) LRRD (1) M (B)ZEHFEALELZDRAMEIZDONT

<EBEMEE-HRIZOVLT>

1) LLE&KY, GVHD FREMO MTX HE5RICRONSORA R CHEEEES X
EREREREAICHLT, £E BOENOETZELL QOL OET, &
USRBREMDOEROORENEEETD. £, BHERGRICEELEZELXS525
tFOFEAICHLT, BREERIFTAGEEELALTNS. LV [ 1 HOEAR
RIEMZE, XU 1D historical control X REEL-RIEEaR— AR
KY. ZOORKFHIEINEAINATEY, TEMICBITEIT7or—MAET
(X, BHERERD 67%(12/18 fEER)T MTX #5112 Lv AERI N, 44%(8/18)

10
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[FILF—UTERASNT=(13). 2T, ELIT MR BRFIZAEEZEZON
5. UL, MFAFHNRENZERTITEFNBREETHLLME, thiksk BELLED
AIAELERARIEETHAI NS, CNoDKIYBVEFEMBRICEAT LR
HRINENDLETHS.

<EERE-BHEITO1WT>

1) MTX @ pkpd, Lv FIZHITSH MTX MHEE, RUFIRLI-BERABROFER X
Y, LL'F,
%% 188,388, 6 HE, RU 11 BHEIZEHESINS MTXIZRLT, AC4O
R ELT MTX ERIEQ:D)EZENEN, 1 HE, 3 BEIZIE MTX 5% 12
Bl kY 6 BFfEHEIC3 |, KU 6 HE, 11 HEIZIE MTX & 51% 24 BfE &Y
6 BB EIC3 RS,
MEHEEZOND.

<BERMIGIEDIFHIZDLT>

1) BT L= M ICEHFE2T7o7r—rRAETIE, BHEMBERD 67%(12/18 %) TMTX
BERZIC Lv BNEHRAIN, 44%(8/18)IZILF—UTHEAINTULV . S LS D
PR, RUERNICESTA2EREEXEALSMTEL. LHAL, MTX 5D
FEMERFHEMTO LV G XFEEEEERICSITHEBRTMLED, R
HIE+DICHEEEZOND A, BEETHINENREIZALEEZONDS. LHL,
HAFHIREDZRICENREZEHLE-AR, KR, EEALLORTRSLER
HEBRIIEETHLIZ LD, CNoDKYEWMEZEMBRICE T HFRINE L
ETHD.

A REITA_ESHBROBELLDHFEE

1) MAFHRENZTITEFREFHL-BIR, ik, BELAILELEATRSEtT
A ER

5. &%

<ZFDih>
1)

6. SEXH—E

(1) Sadee. Antineoplastic Agents: High-Dose Methotrexte and Citrovorum
Factor Rescue. Therapeutic Drug Monitoring 1980;2(2):177-185

(2) Grim et al. Pharmacokinetics and Pharmacodynamics of Methotrexate in
Non-Neoplastic Diseases. Clinical Pharmacokinetics 2003;42(2):139-151
(3) Cuttler et al. Mucositis after Allogeneic Hematopoietic Stem Cell
Transplantation: A Cohort Study of Methotrexate- and

11
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Non-Methotrexate-Containig  Graft-versus-Host Disease  Prophylaxis
Regimens. Biol Blood Marrow Transplant 2005;11:383-388

(4) Mattson et al. Oral and nutritional status in allogeneic marrow recipients
treated with T-cell depletion or cyclosporine combined with methotrexate to
prevent graft-versus-host disease. ORAL SURG ORAL MED ORAL
PATHOL 1992;74:34-40

(5) Storb et al. Should Methotrexate plus Calcineurin Inhibitors Be
Considered Standard of Care for Prophylaxis of acute Graft-versus-Host
Disease? Biol Blood Marrow Transplant 2010;16:S18-S27

(6) Ram et al. Prophylaxis regimens for GVHD: systematicreview and
meta-analysis. Bone Marrow Transplantation 2009;43:643—-653

(7) Prey et al. Effect of folic or folinic acid supplementation on
methotrexate-associated safety and efficacy in inflammatory disease: a
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regimen-related toxicity and graft-versus-host disease after allogeneic bone
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(11) Robien et al. Folic acid supplementation during methotrexate
immunosuppression is not associated with early toxicity, risk of acute
graft-versus-host  disease or relapse following  hematopoietic
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(12) Bhurani et al. Folinic acid administration following MTX as prophylaxis
for GVHD in allogeneic HSCT centres in Australia and New Zealand. Bone
Marrow Transplantation 2008;42:547-550

(13) Peters et al. Statement of current majority practices in graft-versus-host
disease prophylaxis and treatment in children. Bone Marrow
Transplantation 2000;26:405-411

12



	ロイコボリン注3mg

